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Abstract
Hadronic three-body decays of B mesons receive both resonant and nonresonant contributions. Dominant nonreso-
nant contributions to tree-dominated three-body decays arise from the b→ u tree transition which can be evaluated us-
ing heavy meson chiral perturbation theory valid in the soft meson limit. For penguin-dominated decays, nonresonant
signals come mainly from the penguin amplitude governed by the matrix elements of scalar densities 〈M1M2|q¯1q2|0〉.
The intermediate vector meson contributions to three-body decays are identiﬁed through the vector current, while
the scalar meson resonances are mainly associated with the scalar density. We discuss inclusive and regional direct
CP asymmetries. In the low mass regions of the Dalitz plot, we ﬁnd that the regional CP violation is indeed largely
enhanced with respect to the inclusive one.
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1. Introduction
Three-body decays of heavy mesons are more com-
plicated than the two-body case as they receive both
resonant and nonresonant contributions. The analysis of
these decays using the Dalitz plot technique enables one
to study the properties of various vector and scalar reso-
nances. Indeed, most of the quasi-two-B decays are ex-
tracted from the Dalitz-plot analysis of three-body ones.
Experimentally, there are two striking features for 3-
body hadronic B decays:
(i) large noresonant fractions in peguin-dominated
modes
It is known that the nonresonant signal in charm de-
cays is small, less than 10% [1]. In the past 10 years,
many of the charmless B to three-body decay modes
have been measured at B factories and studied using the
Dalitz-plot analysis. The nonresonant fraction is about
∼ (70 − 100)% in B → KKK decays, ∼ (17 − 40)% in
B → Kππ decays, and ∼ 35% in the B → πππ decay.
Hence, the nonresonant three-body decays play an es-
sential role in penguin-dominated B decays. While this
is striking in view of the rather small nonresonant back-
ground in three-body charm decays, it is not entirely un-
expected because the energy release scale in weak B de-
cays is of order 5 GeV, whereas the major resonances lie
in the energy region of 0.77 to 1.6 GeV. Consequently,
it is likely that three-body B decays may receive sizable
nonresonant contributions. It is important to understand
and identify the underlying mechanism for nonresonant
decays.
(ii) A new broad scalar resonance fX(1500) ?
A broad scalar resonance fX(1500) (or X0(1550) de-
noted by BaBar) has been seen in B → K+K+K−,
K+K−KS and K+K−π+ decays at energies around 1.5
GeV. However, it cannot be identiﬁed with the well
known scaler meson f0(1500). This is because f0(1500)
decays into π+π− about ﬁve times more frequently than
to K+K−. Identiﬁcation of fX(1500) with f0(1500)
will imply that the K+K− peak at 1.5 GeV will be ac-
companied by a peak in π+π−, which is not seen ex-
perimentally. Hence, the nature of fX(1500) is not
clear. Moreover, there exists a production puzzle for
fX(1500). Both BaBar and Belle have seen a large
fraction from fX(1500) in the decay B− → K+K−K−:
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(121 ± 19 ± 6)% by BaBar [2] and (63.4 ± 6.9)% by
Belle [3], whereas it is only about 4% seen by BaBar in
B0 → K+K−KS [4]. The puzzle is that why fX(1500)
behaves so dramatically diﬀerent in charged and neutral
B decays to 3 kaons. Nevertheless, the recent angular-
momentum analysis of the above-mentioned three chan-
nels by BaBar [5] shows that the fX(1500) state is not
a single scalar resonance, but instead can be described
by the sum of the well-established resonances f0(1500),
f0(1710) and f ′2(1525).
Both BaBar and Belle didn’t not see CP violation in
3-body B decays. Recently, LHCb has measured di-
rect CP violation in charmless three-body decays of B
mesons based on 1.0 fb−1 of data (denoted by LHCb
(2013) in Table 1) [6, 7] and then 3.0 fb−1 of data (de-
noted by LHCb (2014)) [8]. It is clear that the new
LHCb results for CP asymmetries are smaller than the
previous LHC analyses, especially for the decay B+ →
π+π+π−. Hence, LHCb found evidence of CP asymme-
tries in B+ → π+π+π− (4.2σ), B+ → K+K+K− (4.3σ)
and B+ → K+K−π+ (5.6σ) and a 2.8σ signal of CP vi-
olation in B+ → K+π+π− (see Table 1).
LHCb has also observed large asymmetries in local-
ized regions of phase space [6, 7]:
AlocalCP (K+K−K−) = −0.226 ± 0.020 ± 0.004 ± 0.007
for m2K+K− high < 15 GeV
2 and 1.2 < m2K+K− low < 2.0
GeV2,
AlocalCP (K−π+π−) = 0.678 ± 0.078 ± 0.032 ± 0.007
for m2K−π+ high < 15 GeV
2 and 0.08 < m2π+π− low < 0.66
GeV2,
AlocalCP (K+K−π−) = −0.648 ± 0.070 ± 0.013 ± 0.007
for m2K+K− < 1.5 GeV
2, and
AlocalCP (π+π−π−) = 0.584 ± 0.082 ± 0.027 ± 0.007
for m2π−π− low < 0.4 GeV
2 and m2π+π− high > 15 GeV
2.
Hence, signiﬁcant signatures of CP violation were
found in the above-mentioned low mass regions devoid
of most of the known resonances. However, no updated
measurements of above regional CP asymmetries were
reported in the new LHCb analysis [8]. Instead, LHCb
has measured regional asymmetries in the regions of
m(π+π−) or m(K+K−) between 1.0 and 1.5 GeV [8]:
AregionCP (K+K−K−) = −0.211 ± 0.011 ± 0.004 ± 0.007,
AregionCP (K−π+π−) = 0.121 ± 0.012 ± 0.017 ± 0.007,
AregionCP (K+K−π−) = −0.328 ± 0.028 ± 0.029 ± 0.007,
AregionCP (π+π−π−) = 0.172 ± 0.021 ± 0.015 ± 0.007.
2. Factorization approach for 3-body decays
In this work, charmless three-body decays of B
mesons are studied using a simple model based on the
framework of the factorization approach. We shall take
the factorization approximation as a working hypothesis
rather than a ﬁrst-principles starting point as factoriza-
tion has not been proved for three-body B decays. For
CP violation, we will focus on direct CP asymmetry and
will not discuss mixing-induced CP violation in, for ex-
ample, B0 → K+K−KS and KS KS KS . This topic has
been discussed in [10, 11].
Under the factorization approach, the B− → π+π−π−
decay amplitude, for example, consists of three distinct
factorizable terms: (i) the current-induced process with
a meson emission, 〈B− → π+π−〉 × 〈0 → π−〉, (ii) the
transition process, 〈B− → π−〉 × 〈0 → π+π−〉, and (iii)
the annihilation process 〈B− → 0〉 × 〈0 → π+π−π−〉,
where 〈A → B〉 denotes a A → B transition matrix el-
ement. We shall consider the nonresonant background
and resonant contributions separately.
(i) nonresonant contributions
For the current-induced process, the nonresonant am-
plitude can be expressed in terms of three unknown
form factors [12]
〈π−(p3)|(s¯u)V−A|0〉〈π+(p1)π−(p2)|(u¯b)V−A|B−〉NR
= − fπ
2
[
2m23r + (m
2
B − s12 − m23)ω+
+(s23 − s13)ω−
]
, (1)
where (q¯1q2)V−A ≡ q¯1γμ(1 − γ5)q2. The form factors r
and ω± can be evaluated in the framework of heavy me-
son chiral perturbation theory (HMChPT) [13, 14, 15].
However, this will lead to decay rates that are too large,
in disagreement with experiment [16]. For example,
the branching fraction of nonresonant B− → π+π−π−
is found to be of order 75 × 10−6, which is one order of
magnitude larger than the BaBar result of ∼ 5.3 × 10−6
[17]. The issue has to do with the applicability of HM-
ChPT. In order to apply this approach, two of the ﬁnal-
state pseudoscalars in B → P1P2 transition have to be
soft. we shall assume the momentum dependence of
nonresonant amplitudes in an exponential form, namely,
Acurrent−ind = AHMChPTcurrent−ind e
−αNR pB·(p1+p2)eiφ12 , (2)
so that the HMChPT results are recovered in the soft
meson limit p1, p2 → 0. That is, the nonresonant am-
plitude in the soft meson region is described by HM-
ChPT, but its energy dependence beyond the chiral limit
is governed by the exponential term e−αNR pB·(p1+p2). In
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Table 1: Experimental results of direct CP asymmetries (in %) for various charmless three-body B decays [6, 7, 8, 9].
Final state BaBar Belle LHCb (2013) LHCb (2014)
K+K−K− −1.7+1.9−1.4 ± 1.4 −4.3 ± 0.9 ± 0.3 ± 0.7 −3.6 ± 0.4 ± 0.2 ± 0.7
K+K−π− 0 ± 10 ± 3 −14.1 ± 4.0 ± 1.8 ± 0.7 −12.3 ± 1.7 ± 1.2 ± 0.7
K−π+π− 2.8 ± 2.0 ± 2.0 ± 1.2 4.9 ± 2.6 ± 2.0 3.2 ± 0.8 ± 0.4 ± 0.7 2.5 ± 0.4 ± 0.4 ± 0.7
π+π−π− 3.2 ± 4.4 ± 3.1+2.5−2.0 11.7 ± 2.1 ± 0.9 ± 0.7 5.8 ± 0.8 ± 0.9 ± 0.7
what follows, we shall use the tree-dominated B− →
π+π−π− decay data to ﬁx the unknown parameter αNR .
In addition to the b → u tree transition, we need to
consider the nonresonant contributions to the b → s
penguin amplitudes such as
A1 = 〈K0|(s¯b)V−A|B0〉〈K+K−|(u¯u)V−A|0〉,
A2 = 〈K0|s¯b|B0〉〈K+K−|s¯s|0〉. (3)
The 2-kaon creation matrix elements can be expressed
in terms of time-like kaon current form factors as
〈K+(pK+ )K−(pK− )|q¯γμq|0〉 = (pK+ − pK− )μFK+K−q ,
〈K0(pK0 )K0(pK¯0 )|q¯γμq|0〉 = (pK0 − pK¯0 )μFK0K¯0q .
(4)
The weak vector form factors FK
+K−
q and F
K0K¯0
q can be
related to the kaon electromagnetic (e.m.) form factors
FK
+K−
em and F
K0K¯0
em for the charged and neutral kaons, re-
spectively. Phenomenologically, the e.m. form factors
receive resonant and nonresonant contributions:
FK
+K−
em = Fρ + Fω + Fφ + FNR,
FK
0K¯0
em = −Fρ + Fω + Fφ + F′NR. (5)
The resonant and nonresonant terms in Eq. (5) can be
determined from a ﬁt to the kaon e.m. data. The non-
resonant contribution to the matrix element 〈K+K−|s¯s|0〉
is given by
〈K+(p2)K−(p3)|s¯s|0〉NR ≡ f K+K−s (s23)
=
v
3
(3FNR + 2F′NR) + σNRe
−α s23 , (6)
where
v =
m2K+
mu + ms
=
m2K − m2π
ms − md , (7)
characterizes the quark-order parameter 〈q¯q〉 which
spontaneously breaks the chiral symmetry. The nonres-
onant σNR term is introduced for the following reason.
Although the nonresonant contributions to f KKs and F
KK
s
are related through the equation of motion, the resonant
ones are diﬀerent and not related a priori. As stressed
in [11], to apply the equation of motion, the form fac-
tors should be away from the resonant region. In the
presence of the resonances, we thus need to introduce a
nonresonant σNR term which can be constrained by the
measured B
0 → KS KS KS rate and the K+K− mass spec-
trum measured in B
0 → K+K−KS [10]. The parameter
α appearing in the same equation should be close to the
value of αNR . We will use the experimental measurement
α = (0.14 ± 0.02)GeV−2 [4].
(ii) resonant contributions
Vector meson and scalar resonances contribute to the
two-body matrix elements 〈P1P2|Vμ|0〉 and 〈P1P2|S |0〉,
respectively. They can also contribute to the three-body
matrix element 〈P1P2|Vμ − Aμ|B〉. Resonant eﬀects are
described in terms of the usual Breit-Wigner formalism.
More precisely,
〈π+(p1)π−(p2)|(u¯b)V−A |B−〉R
=
∑
i
〈π+π−|Vi〉 1
s − m2Vi + imViΓVi
〈Vi|(u¯b)V−A |B−〉
+
∑
i
〈π+π−|S i〉 −1
s − m2S i + imS iΓS i
〈S i|(u¯b)V−A |B−〉,
〈π+π−|q¯γμq|0〉R
=
∑
i
〈π+π−|Vi〉 1
s − m2Vi + imViΓVi
〈Vi|q¯γμq|0〉,
〈π+π−|d¯d|0〉R
=
∑
i
〈π+π−|S i〉 −1
s − m2S i + imS iΓS i
〈S i|d¯d|0〉, (8)
where Vi = φ, ρ, ω, · · · and S i =
f0(980), f0(1370), f0(1500), · · ·. In this manner we
are able to ﬁgure out the relevant resonances which
contribute to the 3-body decays of interest and compute
the rates of B→ VP and B→ S P.
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3. Branching fractions and CP violation in 3-body
Bu,d decays
The calculated branching fractions of resonant and
nonresonant contributions to B− → K+K−K− are de-
picted in Table 2 (see [18] in details for other channels).
We see that the predicted rates for resonant and nonreso-
nant components are consistent with experiment within
errors. A unique feature of hadronic B → KKK de-
cays is that they are predominated by the nonresonant
contributions with nonresonant fraction of order 80%.
The nonresonant background due to the current-induced
process through B → KK transition accounts only 5%
of the observed nonresonant contributions as it is sup-
pressed by the parameter αNR . This implies that the two-
body matrix element of scalar densities e.g. 〈KK|s¯s|0〉
induced from the penguin diagram should have a large
nonresonant component.
Naively, it is expected that the decay B
0 → π+π−π0
should have a rate smaller than B− → π+π−π− as the
former involves a π0 meson while the latter has two
identical particles in the ﬁnal state. Nevertheless, while
B− → π+π−π− is dominated by the ρ0 resonance, the
decay B
0 → π+π−π0 receives intermediate ρ± and ρ0
pole contributions. As a consequence, the π+π−π0 mode
has a rate larger than π+π−π−. We predict B(B0 →
π+π−π0) ∼ 20 × 10−6 [18].
Recently, Belle has reported the measurement
B(B0 → K+K−π0) = (2.17 ± 0.65) × 10−6 [19]. How-
ever, a detailed study indicates that its branching frac-
tion should be very small, of order 5 × 10−8. This is
mainly because the short-distance contribution to this
mode is much smaller than the K+K−π− one because
the latter is governed by the external pion-emission tree
amplitude, while the former is dominated by the internal
pion emission. As a result, A(B
0 → K+K−π0)/A(B− →
K+K−π−) ≈ a2/(
√
2a1). The experimental observation
of a sizable rate for K+K−π0 implies that this mode
should receive dominant long-distance contributions.
It is tempting to consider a ﬁnal state rescattering of
π+π− into K+K− that may substantially enhance the rate
of B
0 → K+K−π0. To estimate the eﬀect of π+π− →
K+K− rescattering, we work in the framework of [20]
and note that in the quasi-elastic rescattering in B→ PP
modes, the contribution to K+K−π0 rate from π+π−π0
rescattering is estimated to be 0.5 × 10−6, which is too
small to account for the observed rate. Hence, the un-
expectedly large rate of B
0 → K+K−π0 still remains
unexplained.
The calculated inclusive CP asymmetries for 3-body
charged B decays are summarized in Table 3. We see
Table 3: Predicted direct CP asymmetries (in %) for charged three-
body B decays in an approach without ﬁnal-state rescattering.
Final state Theory Experiment
π+π−π− 8.7+0.5+1.6+0.0−1.1−1.5−0.0 5.8 ± 1.4
K+K−K− −7.1+2.0+1.0+0.1−1.4−1.1−0.1 −3.6 ± 0.8
K−π+π− ≈ −3.7 2.5 ± 0.9
K+K−π− ≈ 13.1 −12.3 ± 2.2
that the relative signs between K−K+K− and π−π+π−
and between K−π+π− and π−K+K− agree with exper-
iment and the predictions based on U-spin symmetry
relations [21, 22]
ACP(B− → π−π+π−)
ACP(B− → K−K+K−) = −
Γ(B− → K−K+K−)
Γ(B− → π−π+π−)
ACP(B− → π−K+K−)
ACP(B− → K−π+π−) = −
Γ(B− → K−π+π−)
Γ(B− → π−K+K−) .
(9)
However, the relative signs between ACP(π−K+K−)
and ACP(π−π+π−) and between ACP(K−π+π−) and
ACP(K+K−K−) disagree with experiment.
Taking the cue from the LHCb observation of
ACP(π−π+π−) ≈ −ACP(π−K+K−) and ACP(K−π+π−) ≈
−ACP(K−K+K−), it is conceivable that ﬁnal-state
rescattering may play an important role for direct CP vi-
olation. Indeed, it has been conjectured that maybe
the ﬁnal rescattering between π+π− and K+K− in con-
junction with CPT invariance is responsible for the sign
change [21, 23, 24]. As stressed in [25], the presence
of ﬁnal-state interactions (FSIs) can have an interest-
ing impact on the direct CP violation phenomenology.
Long-distance ﬁnal state rescattering eﬀects, in general,
will lead to a diﬀerent pattern of CP violation, namely,
“compound” CP violation.
In the absence of a detailed model of ﬁnal-state in-
teractions for the pair B− → K−π+π− and π−K+K−, we
shall assume that FSIs amount to giving a large strong
phase δ to the nonresonant component of the matrix el-
ement of scalar density 〈K−π+|s¯d|0〉
〈K−(p1)π+(p2)|s¯d|0〉NR = v3(3FNR + 2F
′
NR)
+ σNRe
−αs12eiδ. (10)
A ﬁt to the data of K−π+π− yields
〈K−(p1)π+(p2)|s¯d|0〉NR ≈ v3(3FNR + 2F
′
NR)
+ σNRe
−αs12eiπ ×⎛⎜⎜⎜⎜⎝1 + 4
m2K − m2π
s12
⎞⎟⎟⎟⎟⎠ (11)
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Table 2: Branching fractions (in units of 10−6) of resonant and nonresonant (NR) contributions to B− → K+K−K−.
Decay mode BaBar [5] Belle [3] Theory
φK− 4.48 ± 0.22+0.33−0.24 4.72 ± 0.45 ± 0.35+0.39−0.22 2.9+0.0+0.5+0.0−0.0−0.5−0.0
f0(980)K− 9.4 ± 1.6 ± 2.8 < 2.9 11.0+0.0+2.6+0.0−0.0−2.1−0.0
f0(1500)K− 0.74 ± 0.18 ± 0.52 0.62+0.0+0.11+0.0−0.0−0.10−0.0
f0(1710)K− 1.12 ± 0.25 ± 0.50 1.1+0+0.2+0−0−0.2−0
f ′2(1525)K
− 0.69 ± 0.16 ± 0.13
NR 22.8 ± 2.7 ± 7.6 24.0 ± 1.5 ± 1.8+1.9−5.7 21.8+0.8+7.6+0.1−1.1−5.9−0.1
Total 33.4 ± 0.5 ± 0.9 30.6 ± 1.2 ± 2.3 26.9+0.4+7.5+0.1−0.5−6.1−0.1
It follows from U-spin symmetry that
〈K+(p1)π−(p2)|d¯s|0〉NR ≈ v3(3FNR + 2F
′
NR)
+ σNRe
−αs12eiπ ×⎛⎜⎜⎜⎜⎝1 − 4
m2K − m2π
s12
⎞⎟⎟⎟⎟⎠ ,(12)
which will be used to describe B→ KKπ decays.
Table 4: Direct CP asymmetries (in %) for various charmless three-
body B decays. Experimental results are taken from [8] for inclusive
CP asymmetries and [6, 7] for local symmetries in regions speciﬁed
in Sec. I.
Final state Theory Experiment
π+π−π− 8.7+0.5+1.6+0.0−1.1−1.5−0.0 5.8 ± 1.4
K+K−K− −7.1+2.0+1.0+0.1−1.4−1.1−0.1 −3.6 ± 0.8
K−π+π− 2.7+0.1+0.7+0.0−0.2−0.8−0.0 2.5 ± 0.9
K+K−π− −10.0+1.5+1.4+0.1−2.4−1.3−0.1 −12.3 ± 2.2
(π+π−π−)local 22.5+0.5+2.9+0.1−0.4−3.3−0.1 58.4 ± 8.7
(K+K−K−)local −17.7+3.8+2.9+0.3−2.5−3.2−0.3 −22.6 ± 2.2
(K−π+π−)local 14.1+0.2+13.9+0.4−0.2−11.7−0.4 67.8 ± 8.5
(K+K−π−)local −18.2+0.7+1.7+0.1−1.0−1.5−0.1 −64.8 ± 7.2
We see from Table 4 that while local CP violation
of K+K−K− agrees with experiment within errors, the
predicted local asymmetries for K+K−π−, K−π+π− and
π+π−π−, respectively, are indeed greatly enhanced with
respect to the inclusive ones, but they are still signiﬁ-
cantly below the corresponding data. As stated before,
the new LHCb analysis didn’t report the updated results
for local CP asymmetries. In the low mass regions de-
void of the known resonances, direct CP violation is
naively expected to be dominated by nonresonant con-
tributions. However, realistic model calculations show
that resonances near the localized region can make siz-
able contribution to the total rates and asymmetries.
4. Three-body Bs decays
Recently LHCb has made the ﬁrst observation of
charmless three-body decays of the B0s meson with a
K0S meson in the ﬁnal state [26]. Speciﬁcally, LHCb
has obtained the following branching fractions of B0s →
KS K±π∓, B0s → K
0
π+π− and B0s → K
0
K+K− (see
Table 5). The ﬁrst observation of the decay modes
Bs → KS π+π− and Bs → KS K±π∓ is an important step
at LHCb towards extracting information on the mixing-
induced CP-violating phase in the B0s system and the
weak phase γ from these decays.
The penguin-dominated decays B
0
s → K0K−π+ and
K
0
K+π− have the largest rates among the three-body
decays B
0
s → PPP with P being a kaon or pion, and
they are dominated by the K∗0(1430) resonances and
nonresonant contributions. The decays B
0
s → K+K−π0
and K0K
0
π0 have similar rates and their branching frac-
tions are of order 20 × 10−6. The branching fraction of
B
0
s → K0K+K− is predicted to be 1.4 × 10−6, which is
in the middle of the measured region (0.2 − 3.4) × 10−6
obtained by LHCb.
Several model-independent relations based on U-spin
symmetry are derived. Although they cannot be tested
by the present available data, they can be checked by
the dynamical calculations. Because the U-spin sym-
metry which relates the matrix elements of scalar den-
sities e.g. 〈KK|q¯1q2|0〉 and 〈Kπ|s¯q|0〉 is badly broken,
U-spin symmetry relations for CP violation in 3-body
Bs decays are generally not well respected.
We found sizable CP asymmetries in K0π+π−,
K0π0π0, K0K+K− and KS KS KS channels. Just as the
Bu sector, the CP asymmetries of B
0
s → K0π+π− and
B
0
s → K0K+K− have similar magnitudes but are oppo-
site in sign.
H.-Y. Cheng / Nuclear and Particle Physics Proceedings 273–275 (2016) 1290–12951294
Table 5: Branching fractions (in units of 10−6) and direct CP asymmetries (in %) in B0s → PPP decays. Experimental results of branching fractions
are taken from [26].
Modes Btheory Bexpt ACP(%)
K
0
K+π− 35.3+0.3+15.7+0.0−0.2− 9.8−0.0 −1.9+0.1+0.1+0.0−0.1−0.1−0.0
K0K−π+ 36.7+0.2+14.9+0.1−0.2− 9.0−0.1 4.6
+0.3+1.1+0.1
−0.3−1.1−0.1
(−)
K0 K∓π± 72.0+0.4+21.6+0.1−0.2−13.3−0.1 73.6 ± 5.7 ± 6.9 ± 3.0
K+K−π0 19.1+0.0+7.5+0.0−0.0−4.5−0.0 3.3
+0.0+1.4+0.0
−0.0−1.5−0.1
K0K
0
π0 20.3+0.3+8.7+0.0−0.4−5.5−0.0 0.8
+0.0+0.1+0.0
−0.0−0.1−0.0
K0π+π− 12.7+0.5+0.5+0.1−0.5−0.3−0.1 14.3 ± 2.8 ± 1.8 ± 0.6 8.0+0.9+1.1+0.0−1.4−1.3−0.1
K+π−π0 16.9+0.4+2.1+0.0−0.4−1.9−0.0 0.6
+0.3+0.3+0.0
−0.5−0.3−0.0
K0π0π0 0.48+0.01+0.06+0.01−0.01−0.06−0.01 −33.1+5.6+0.6+0.1−3.9−0.6−0.1
K0K+K− 1.4+0.0+0.3+0.2−0.0−0.1−0.2 ∈ [0.2; 3.4] −17.4+0.1+0.7+0.4−0.2−0.5−0.4
KS KS KS 0.22+0.00+0.07+0.01−0.00−0.10−0.01 −13.4+0.1+0.4+0.2−0.1−0.4−0.2
5. Conclusions
We have considered both resonant and nonreso-
nant contributions to hadronic three-body decays of
B mesons. For penguin-dominated decays, nonreso-
nant signals come mainly from the penguin amplitude
governed by the matrix elements of scalar densities
〈M1M2|q¯1q2|0〉. We have discussed inclusive and lo-
cal direct CP asymmetries. In the low mass regions of
the Dalitz plot, we found that the regional CP violation
is indeed largely enhanced with respect to the inclusive
one.
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